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 This wok described development of geopolymer materials sourced from fly ash 
and industrial waste as raw materials.  Fly ash is the waste from power plant and also 
aluminium hydroxide waste is from anodizing process in aluminium consumption and 
both were used to study for geopolymer materials. For cement materials, both Al-waste 
and fly ash (FA) were mixed at different Al-waste contents in the 10–60 wt% contents. 
The mass ratio of sodium silicate (Na2SiO3) to sodium hydroxide (NaOH), which was 
used as alkaline activators in 5, 10 and 15 M concentration and fixed at 2.5 Slurry 
properties for the geopolymers were evaluated. These demonstrated that aqueous slurry 
containing higher alumina contents had a higher elastic modulus and that greater 
setting time relative to pure FA. The mechanical properties, microstructure, bonding, 
and phases of the resultant geopolymers were indicated that the contents of the 
Al-waste in the geopolymer influenced the geopolymer strength when the NaOH 
concentration was changed at different curing temperatures. It was seen that the 
Al-waste content in the resultant geopolymer was obtained at 40 wt% and cured at 
80 °C for the highest compressive strength of about 40 MPa and also the highest bulk 
density of about 2.8 g/cm3. Furthermore, x-ray CT scanning results indicated that the 
geopolymer with Al-waste content at 40 wt% cured at 80 °C exhibited a dense structure  
at above contents, supporting the results obtained for mechanical strength.  Moreover, 
the microwave cured geopolymers were developed cure reaction and mechanical 
properties of resultant geopolymer. The geopolymerization was studied with different 
the process of curing in different NaOH concenration.  The geopolymer with 
concentration of NaOH at 1, 2, 5 and 10 M were studied with curing in microwave at 
outout power 200 W for 1, 3, 5 and 10 min followed by conventional curing and 
compared with curing at 25oC and 80oC. The results showed that simultaneous curing 
in gropolymer was able to operation with in 1 min. In the longer time of curing, the 
degree of reaction also increased. For mechanical properties, geopolymer were 
characterized by compressive strength, bulk density and microstructure. The 
compressive strength and bulk density increased with curing in microwave output 
power  at 200 W for 1 min. In longer curing time than 1 min, over hydration and 
shringkage  in the geopolymer bulk was made the craking in the matrix. In addition, 
SEM images confirmed the denser sturcture of geopolymer during cured in microwave 
radiation and conventional curing. The curing in microwave radiation method 
improved the geopolymerization and also enhanced the meachanical preperty of 
geopolymer. Furthermore, porous fly ash geopolymers were formed by using a 
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household microwave oven. Fly ash paste containing SiO2 and Al2O3 component was 
mixed with sodium silicate (Na2SiO3) solutions at different concentrations of NaOH. 
The mass ratio of Na2SiO3/NaOH was fixed at 2.5 with SiO2/Al2O3 at 2.69. After the 
fly ash and the alkali activators were mixed for 1 min until homogeneous, the 
geopolymer paste was cured for 1 min using household microwave oven at different 
output powers of 200, 500, 700, and 850 W. Porous geopolymers were formed 
immediately. Micro X-ray CT and SEM results showed that the porous structure of the 
geopolymers was developed at higher NaOH concentrations, when 850 W power of the 
microwave oven was cured. These results derive from the immediate increase of the 
temperature in the geopolymer paste meant that aluminosilicate bonds formed easily in 
the geopolymers within 1 min. As all work, the bulk and porous geopolymer  from fly 
ash and industrial waste was successful achieved.  
